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APPENDIXB

NOTATION

A

‘b

‘bc

Ai

aj

A(K1)

A(M*)

Ans

A(O1)

ASc

A(52)

Unit

ft

ft

ft

.-

--

ft2

ft2

ft2

fk2

ft2

ft

ft

ft

ft

--

ft

ft2

ft

Definition

wave amplitude

lengthof semimajoraxis of elliptical-shapedtsunami
generatingarea,equation(4-8)

horizontaldistancefroma verticalwall at the shoreline
to a depthequalto twicethe depthat the wall,equation
(4-32)

parameterin the JONSWAPspectrum,equations(5-15,16)

dimensionless
(4-37,38)

totalarea of

amplitude of a resonant wave, equations

earthquake uplifting, equation (u-u)

area of the harbor,equation(4-48)

cross-sectionalarea at the bay end of the harbor,
equation(4-49)

cross-sectionalarea of flow throughthe harborentrance
channel,equation(4-49)

incrementalarea of earthquakeuplifting,equation(4-3)

amplitudeof the jth componentof the energyspectrum,
equation(5-1)

amplitudeof tidalconstituentK,, equation(2-2)

amplitudeof tidalconstituentM2, equation(2-2)

site-specificamplitudeof tidalconstituentn, equation
(2-1)

dimensionlessamplitudeof resonantwave at the shore-
line,equation(4-38)

amplitudeof tidalconstituent01, equation(2-2)

cross-sectionalarea at the sea end of the harbor,
equation(4-49)

amplitudeof tidalconstituentS2, equation(2-2)
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ax

‘Z

al

a2

b

B

‘J
c

c

Cg
c1

..CPI

CR

d

da

db

Df

D(f,e)

ft/sec2

ft/sec2

ft

ft

--

ft

ft

Hz

ft, km

ft

1/ftz

ft

ft/sec

--

ft/sec

ft/sec

in Hg

--

ft

ft

--

ft, km

ft

km

--

horizontalwaterparticleacceleration

verticalwaterparticleacceleration

amplitudeof oscillationin the harbor

amplitudeof oscillationat the closedharborentrance

parameterin the JONSWAPspectrum,equations(5-15,16)

lengthof semiminoraxis of elliptical-shapedtsunami
generatingarea,equation(4-8)

widthof inletentrancechannel,equation(4-47)

resolutionbandwidthparameter

mean inletwidth,equation(4-44),Table4-2

distancebetweenrefractedwave rays at stationj,
equation(4-38)

parameter,equation(4-38)

maximumupliftedelevationof elliptical-shapedtsunami
generatingarea at coordinates(x=O,y=O,z=O),equation
(4-8)

wave celerity

parameter,equation(4-38)

groupwave celerity

Mach stem propagationspeed,equation(4-42)

centralpressureindex

coefficientof roughnessand permeability

still-waterdepth

averagewaterdepthover a fetch,equation(3-1)

derivative,equations(4-37,48)

mean depthof inlet,equation(4-43),Table4-2

waterdepthat wave breaking

earthquakefocaldepth,equation(4-1)

angularspreadingfunction,equation(5-27)
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‘J
d.s

d,

d2

e

E

E(f)

E(f,e)

‘J

‘pres

‘s

‘Sfc

ft2

ft

ft

ft

ft

ft

ft

..

ergs

ft-lbs

ft2-sec

ft2-sec

ft2-sec

ft2-sec

--

ft2-sec

fny

ETMA(f,d) ft2-SeC

exp(x) --

f Hz

F miles

ft2/sec2

--

parameter,equation(4-38)

waterdepthat the toe of a nearshoreslope,equation
(4-41)

waterdepthat a verticalwall at the shoreline,equation
(4-32)

initialwater depth

waterdepthat the seawardlimitof a steeptransition

waterdepthunderthe transmittedwave

waterdepthat the seawardlimitof the slope,equation
(4-41)

constant= 2.71828....naturallogarithmbase

earthquakeenergy,equation(4-2)

energy,equations(4-3,4)

spectralenergydensityas a functionof frequency,
equation(5-15)

spectralenergydensityas a functionof frequencyand
direction,equation(5-27)

energydensityin the jth componentof the energy
spectrum,equation(5-2)

energyat an underwatergage

standarderror

energyat the surface

energydensityof TMA spectrumas a functionof frequency
and direction,equation(5-24)

ex

wave frequency

fetchlength,equation(3-1)

totalbottomfrictionin a harborentrancechannel,
equation(4-49)

node factorof tidalconstituentn for a specificyear,
equation(2-1)
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fp

f~

g

GCLWD

G(s)

h

H

E

i

(h2)avg

‘b

‘b

hc

‘i

Hi

H/L

(H/L)c

%0

ho

H:

Hz

Hz

Hz

ft/sec2

ft

.-

--

ft

ft

m

-.

ft

ft2

ft

ft

--

ft

ft

--

--

ft

ft

ft

Nyquistfrequency

frequencyof the energyspectrumat which the energy
densityis highest

samplingfrequency

gravitationalacceleration

Gulf CoastLow WaterDatum

functioncontainedin the directionalspreadingfunction,
equation(5-28)

nondimensionaltide level,equation(2-8)

tsunamisurgeheight,equation(4-50)

wave height

tsunamiwave height,equation(4-5)

scaleparameterfor Weibulldistribution,equation(7-1)

particularvalueof H, equations(5-5,6)

averagevalueof the squareof the earthquakeunlifted
heights,equation(4-4)

surfaceelevationof the water in a harborabovesome
arbitraryfixeddatum,equations(4-48,49)

wave heightat wave breaking

specifiednormalizedtidelevel,equation(2-8)

heightof earthquakeupliftingover the incrementalarea
Ai, equation(4-3)

incidentwave height

wave steepness

criticalwave steepnessfor wave reflection,equations
(4-28,29)

zero momentwave height

heightof the localMSL datumabove the datumof
reference,equation(2-1)

equivalentunretracted
equation(3-2)
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‘r

Hrms

h~

Hs

:s

Hs

Hs
min

(H~)
pres

(H~)~c
s

‘t

Hv

hw

hys(t)

Hi/3

‘1/1(-)

h+
?

h-
?

1

lg

IGLD

k

Kr

‘t

Lc

ft

ft.

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

--

--

--

ft

--

l/ft

.-

--

reflectedwave height

root-mean-squarewave height

totalwave heightat shoreline,equation(4-51)

heightof the sea levelabovean arbitrarydatum,equa.
tion (4-49)

significantwave height

mean significantwave height,equation(5-30)

particularvalueof Hs, equation(5-29)

minimum(background)significantwave height,equations
(5-29,30)

significantwave heightat

significantwave heightat

transmittedwave height

an underwater

the surface

wave heightgivenby visualobserver

seawallheight,equation(4-51)

tideat station s duringyear y at
equation(2-1)

gage

time t

averageheightof the one-thirdhighestindividualwaves

averageheightof the one-tenthhighestindividualwaves

tabulatedtide limitimmediatelyabove hc
equation(2-8)

tabulatedtide limit immediatelybelow hc
equation(2-8)

relativeintensityof secondaryharborundulations,
equation(4-44)

geometryintegral,equation4-49

InternationalGreatLakesDatum

wave number

reflectioncoefficient,equation(4-24)

transmissioncoefficient,equation(4-23)
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1

L“

‘b

Lc

Le

Lf

Lo

‘P

1~

m

M

MHHW

MHW

MLLW

MLW

MSL

MTL

N

NAVD

NGVD

nu

.-

ft

yr

ft, km

ft

ft

km

ft

ft

ft

--

--

ft

ft

ft

ft

ft

ft

--

--

--

yr

--

--

--

effectiveslopelength,equations(4-26,27)

wave length

prescribedtimeperiodin whicha designwave is equalled
or exceeded,equation(5-33)

lengthof inlet,equation(4-43),Table4-2

lengthof inletentrancechannel,equation(4-47)

effectiveinletlength,equation(4-45)

earthquakefaultlength,equation(4-6)

resonantwavelength,equation(4-47)

wavelengthat peak frequency

shelfwidth

beachslope,equation(3-5)

earthquakemagnitudeon Richterscale

mean higherhigh water

mean high water

mean lowerlow water

mean low water

mean sea level

mean tide level

numberof intervalsin the distributionfunction,equa-
tion (5-4)

numberof tidalconstituentsused in tide prediction
equation,equation(2-1)

dimensionlesshorizontaldisplacementof a water
particle,equation(4-38)

averagereturn

NorthAmerican

intervalof a stormevent

VerticalDatum

NationalGeodeticVerticalDatum

chi-squaredegreesof freedom
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P=

PMH

Pn

P.

P+

P-

Q

~*

‘P

r

R

‘g

RT

’33

s

s

--

--

--

--

--

in Hg

in Hg

--

--

ft3/sec

ftn

--

yr

--

IIIi,nm

--

--

--

--

--

--

ft

probabilitydistributionfunction

cumulativedistributionfunction

probabilityof occurrence

encounterprobabilityfor a particularwave height,
equation(5-33)

ProbableMaximumHurricane

hurricane

hurricane

tabulated
above hc

tabulated
below hc

flow rate

peripheralpressure

centralpressure

cumulative probabilityof the tide immediately
, equation(2-8)

cumulative probabilityof the tide immediately
9 equation(2-8)

throughan entrancechannel,equation(4-48)

nth momentof the distributionfunctionof sea surface
elevations,equation(5-4)

spectralpeakednessparameter,equation(5-3)

time intervalassociatedwith each data point for
calculatedreturnperiod,equation(5-32)

typeof tide (diurnal,semidurnal,or mixed)

radiusof maximumwinds for a hurricane

ratioof wind speedover waterto wind speedover land

ratioof wind speedat 10-mlevelto geostrophicor free
air wind speed

amplificationratioaccountingfor the effectsof air-sea
temperaturedifferenceon the wind speed

adjustmentto correctwind speedto 33-ftlevel,equation
(5-12)

constant-valuedspreadingparameterin the directional
spreadingfunction,equation(5-28)

beach slope,equation(4-22)

setuprelativeto the still-waterlevel,equation(3-1)
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‘b

‘J

ft

ft2

SPH --

Sw ft

SI
--

‘2
.-

S3 .-

t sec

hr

T

hr

sec

min

sec

? sec

i sec

Ta Oc
*

‘f hr

‘le sec

‘P
sec

Tr yr

sec

ts sec

Ts Oc

t, sec

setupat the breakerline relativeto the still-water
level,equation(3-2)

energyin the jth componentof the energyspectrum,
equation(5-2)

StandardProjectHurricane

wave setupat the mean shoreline,equation(3-4)

slopeof the steeptransition

slopeof the shelf,equation(4-41)

nearshoreslope

time

timeof predictedtide reckonedfrom some initialepoch,
equation(2-1)

wind speedduration

wave period

tsunamiperiod,equation(4-7)

resonantwave period,equations(4-40,41)

mean wave period,equation(4-45)

particularvalueof wave period

air temperature

fetch-limitedduration

effectiv+primary”period,equation(4-45)

significantor peak period

returnperiodof a particularware height

recordlength

timefor a wave to travelthe distance 1s

sea temperature

the point in timewhen overtoppingbegins,equation
(4-51)
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T,

t~

T2

T1/3

u

u

UC

Uf

‘e

%X

UL

Uw

Uz

’33

v

Vf

w

x

‘b

x~

Y

sec,min

sec
.

sec

sec

ft/sec

mph

mph

mph

m/see

ft/sec

mph

mph

mph

mph

ft3/ft

mph

ft/sec

..

--

--

.-

--

.-
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periodof the firstmode of wave oscillation,equation
(4-35)

the timewhen overtoppingends,equation(4-51)

periodof the secondmode of wave oscillation,equation,
(4-36)

averageperiodof the highestone-thirdwaves

horizontalvelocityof a waterparticlein the direction
of wave❑otion

wind speed

adjustedwind speed

fastest-milewind speed

geostrophicwind speed

maximumhorizontalvelocityof a waterparticlein the
directionof wavemotion

overlandwind speed

overwaterwind speed

wind speedat elevation z

wind speedat 33-ftelevation

Volumeof overtoppingper ft of seawallat the shoreline

speedof forwardmotionof a hurricane

verticalwaterparticlevelocity

horizontalCartesiancoordinate

majoraxis of elliptical-shapedtsunamigeneratingarea,
equation(4-8)

independent-variable,equation(G-1)

coordinateof the
channel,equation

coordinateof the
channel,equation

harborend of the harborentrance
(4-49)

seawardend of the harborentrance
(4-49)

minoraxis of elliptical-shapedtsunamigeneratingarea,
equation(4-8)

B-9



EM lll&2-1414
7Ju189

z

z

z,

a

A

Af

(Af)j

As

At

AX

G

e

n

e

90

‘1

.-

--

ft

--

deg

deg

.-

rad,deg

--

--

ft

Hz

Hz

ft

sec

hr

mi

ft

--

ft

rad

deg

deg

deg

dependentvariable,equation(G-1)

verticalCartesiancoordinate

distanceabove the watersurface,equation(5-12)

parameterdefinedin equation(4-22)

anglebetweenwave ray and a line normalto a tangentto
the shoreline

hurricaneinflowangle

parameterin JONSWAPspectrw

angleof beachslope

peak enhancementparameter
(5-15,19,22)

shapeparameterin Wiebull

in JONSWAPspectrum,equations

distribution,equation(7-1)

horizontaldistancebetweenstationsj and j+l for
calculatingresonantwave amplitude,equation(4-38)

frequencyincrement

frequencybandwidthof the jth componentof the energy
spectrum,equation(5-2)

totaldifferencein watersurfaceelevationbetweenthe
breakerlineand the mean shoreline,equation(3-3)

samplinginterval

time-stepin numericalmodel,Figure5-58

grid spacingin numericalmodel,Figure5-58

verticalwaterparticledisplacement

significantwave steepness,equation(5-23)

watersurfaceelevationabove the undisturbedsurface

direction

hurricane

mean wind

in directionalspectralmodel,equation(5-27)

trackangle

direction,equation(5-28)

incidentwave angle,equations(4-18,19,20)
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aeg

-.

deg

ft3

ft4

--

ft

ft

--

slugs/ft3

--

--

ft

deg/hr

--

rad

--

rad/sec

--

rad/sec

--

--

transmittedwave angle,equations(4-18,19,21)

parameterin JONSWAPspectrum,equations(5-18,19,20)

phaselag or epochof tidalconstituent n for specific
site,equation(2-1)

skewness,thirdmomentof the sea surfaceelevation

kurtosis,fourthmomentof the sea surfaceelevation

equilibriumargumentfor tidepredictionequation,
equation(2-1)

horizontaldisplacementof the waterparticlefrom its
undisturbedposition,equation(4-12)

maximumvalueof g , equations(4-14,17)

constant= 3.14159...

waterdensity

distanceoffshoredividedby the distancefrom a vertical
wall to a depthequal to twicethe depthat the wall,
equation(4-37)

parameterin JONSWAPspecturm

standarddeviationof significantwave heights,equation
(5-29)

frequencyor angularspeedof tidalconstituent n ,
equation(2-1)

functionin TMA spectrumto accountfor waterdepth,
equations(5-24,25)

phaseof the jth componentof the energyspectrum,
equation(5-1)

wave radiationfrequencies,equation(4-46)

angularfrequency,equation(4-38)

parameterto approximate 4(2mf,d), equation(5-25)

angularfrequencyof the jth componentof the energy
spectrum,equation(5-1)

partialderivative,equation(4-33)

infinity
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